To identify the risk factors for operative stroke and death from carotid endarterectomy.
How were the studies combined?
The relative odds of stroke and death for one pre-operative characteristic versus another were calculated using the Mantel-Haenszel method.
How were differences between studies investigated?
Differences between the studies in terms of the relationship between each clinical characteristic and operative risk were assessed using the chi-squared test for heterogeneity. Data from the 1,729 patients in the European carotid surgery trial were used to perform a multiple regression analysis, in order to identify which of the potential risk factors identified in the review were independent predictors of operative stroke and death.
Results of the review
Thirty-five published studies and the European carotid surgery trial were included. The total number of participants was 8,626.
The operative risk of stroke and death was about 5%. Five clinical characteristics were associated with a significantly increased risk: surgery for cerebral symptoms (stroke or transient ischaemic attack) compared with monocular ischaemia; female gender; an age of 75 years; a systolic blood-pressure of greater than 180 mmHg; and peripheral vascular disease.
There was no significant heterogeneity between the studies in terms of the odds of stroke and death in relation to these risk factors.
Three angiographic characteristics were associated with increased risk: contralateral internal carotid artery occlusion; and stenosis of the intracranial portion of the ipsilateral external carotid artery and of the ipsilateral internal carotid artery. There was no significant relationship with diabetes, angina, recent myocardial infarction, plaque surface irregularity, or current smoking. There was no overall difference between risk associated with stroke or transient ischaemic attack, although there was significant heterogeneity (p=0.04). The pooled odds ratio (OR) from six published studies suggested that stroke was associated with an increased risk (OR 1.46, 95% confidence interval, CI: 1.04, 2.04), whereas data from the European carotid surgery trial suggested a significantly lower risk (OR 0.62, 95% CI: 0.42, 0.91).
Of the fourteen risk factors entered into the multiple logistic regression analysis of data from the European carotid surgery trial, four were found to be independent predictors of operative stroke or death. These were ocular versucerebral symptoms, female gender, systolic hypertension of greater than 180 mmHg, and peripheral vascular disease.
Authors' conclusions
This review defined several clinical and angiographic characteristics that were associated with an increased risk of stroke and death from carotid endarterectomy. This may help clinicians to estimate the potential operative risks for individual patients, and will facilitate adjustment for case-mix in comparisons between surgeons or institutions. These risk factors should be validated on a large independent dataset before they can be used routinely in clinical practice.
CRD commentary
The review would be enhanced by an examination of the effects of study design (prospective versus retrospective), a description of how the inclusion criteria were applied, and greater detail of the primary studies.
